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A PRELIMINARY SURVEY USING 14N:15N NATURAL ABUNDANCE TO ASSESS N2 
FIXATION BY PASTURE LEGUMES IN THE FIELD 
AIM: 1. Develop a sampling methodology for the 1990 farm survey. 
2. An initial assessment of nitrogen fixation by pasture legumes in the field. 
SURVEY AREA South Coast Region. 
RESULTS: 
Proportion of Nitrogen derived from the atmosphere (%Ndfa) by Various pasture legume 
species in the 1989 survey. 
Legume species Mean 
%Ndfa 
SE n Range of 
%Ndfa 
T. subterraneam 73.6 1.50 95 26-100 
Medicago spp. 68.3 8.30 12 17 - 100 
T. balansa 81.8 4.32 8 53 - 96 
0. compressus 83.0 4.49 6 63- 93 
Lotus spp 87.9 6.35 8 22 - 100 
T. campestre 60.8 19.25 2 20 - 80 
Comments: 
1. The results of the 1989 survey are by no means conclusive and should be viewed as 
being preliminary. 
2. Most of the sites contained in this survey are WAD.A trials and therefore i feel the 
data is biased, especially, if you try to relate Rio the situation, on farm properties. 
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USING 14N:15N NATURAL ABUNDANCE TO ASSESS N2-FIXATION BY 
SUBTERRANEAN CLOVER 90MT70/6548EY 
AIM: To examine symbiotic nitrogen fixation by subterranean dove': in detail, through 
one season in a productive pasture. To better assess the point in the season at which a 
one time sampling would most accurately determine the proportion of nitrogen fixed, 
integrated over the growing season for subdover. 
TRIAL SITE: Mount Barker Research Station. paddock Si .b. 
DESIGN: 10 sampling points x 2 plots of established trial No 90MT66. 
SOIL TYPE: Lateritic podzolic soil ironstone gravelly sand over day. 
FERTILIZER Superphosphate at 120 Kg/Ha 
TREATMENTS: 1. Continuously grazed at 16 dry sheep/Ha 
2. 10 cages per plot to create ungrazed pasture treatment to compare 
the proportion of nitrogen fixed in grazed versus ungrazed. 
RESULTS: 
Production Data. 
Plot 2 well drained/grazed. Biomass Kg/Ha 
Date Subdover Grass Capeweed Total ± SE 
26-Apr-90 950 144 225 1319 ± 90 
14-May-90 775 255 232 1262 ± 52 
18-Jun-90 1080 298 595 1973 ± 115 
23-Jul-90 1514 687 441 2642 ± 69 
20-Aug-90 1485 634 1044 3163 ± 149 
17-Sep-90 2324 533 938 3795 ± 205 
08-Oct-90 2592 682 1536 4810 ± 349 
29-Oct-90 2756 834 1360 
, 
4950 ± 225 
20-Nov-90 1359 693 784 
_ 
2836 ± 232 
Plot 2 well drained/ungrazed. Biomass Kg/1-la. 
Date Subdover Grass Capeweed Total ± SE 
26-Apr-90 - - - - 
14-May-90 1240 330 303 1873 ± 112 
18-Jun-90 1649 333 762 2744± 104 
23-Jul-90 2229 492 878 3599 ± 181 
20-Aug-90 3127 586 1416 5129 ± 177 
17-Sep-90 3414 1177 1786 6377 ± 234 
08-Oct-90 3322 1042 2291 6655 ± 260 
29-Oct-90 2676 2118 3307 8101 ± 640 
20-Nov-90 1641 1326 1370 • 4337± 447 
168 
Plot 8 waterlo9ged/grazed. Biomass Kg/Ha 
Date Subclover Grass Capeweed Total ± SE 
26-Apr-90 1278 151 164 1593 ± 57 
14-May-90 1033 318 239 1590 ± 72 
18-Jun-90 1420 361 384 2165 ± 83 
23-Jul-90 1761 621 481 2863 ± 138 ' 
20-Aug-90 1834 443 912 3189 ± 168 , 
17-Sep-90 3304 309 243 3856 ± 83 
08-Oct-90 4080 410 315 4805 ± 105 , 
29-Oct-90 3788 735 356 „ 4879 ± 157 
20-Nov-90 4048 882 189 5119 ± 241 . 
10-Dec-90 693 320 194 1207 ± 67 , 
Plot 8 waterl9gediungrazed. Biomass Kg/Fla 
Date Subciover Grass Capeweed Total ± SE 
26-Apr-90 - - - 
. 
- 
14-May-90 1740 297 198 2235± 108 
18-Jun-90 2458 428 371 3257 ± 107 
23-Jul-90 3484 535 192 4211 ±164 
20-Aug-90 4486 550 372 5408 ± 371 
17-Sep-90 5319 756 402 . 6477 ± 279 
08-Oct-90 4991 744 470 6205 ± 290 
29-Oct-90 4859 2458 27 7344 ± 506 
20-Nov-90 4846 1546 179 6571 ± 590 
10-Dec-90 - - - - .. 
Proportion of nitrogen fixed by Subterranean clover. 
, % of Nitrogen derived from the atmosphere r4Ndfa) 
Plot 2 well drained Plot 8 waterlo9ged 
Grazed 
. 
Ungrazed Date Grazed Ungrazed 
26-Apr-90 30 - 45 - 
14-May-90 48 42 71 73 
18-Jun-90 34 56 64 67 
23-Jul-90 56 66 50 
20-Aug-90 , " 
17-Sep-90 * * * * 
08-Oct-90 * * * ,k 
29-Oct-90 * * * * 
20-Nov-90 * * * * 
10-Dec-90 * * * * 
*Analysis of samples yet to be completed (27/05/91). 
Comment 
1. Pasture peak biomass (grazed) occurs at or around anthesis for subdover. This 
period is most likely, to present the best time for sampling subdover, to determine the 
proportion of nitrogen food over the growing season. 
2. In the absence of a complete set of data _for nitrogen fDcation, it is too early to draw any 
conclusions concerning the progress of fixation through the season. 
3. Plot 8, which has a history of waterlogging, did not become waterlogged during the 
1990 pasture season. 
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USING 14N:15N NATURAL ABUNDANCE TO ASSESS N2 FIXATION BY 
SUBTERRANEAN CLOVER 90K016/6548EX 
AIM: To examine symbiotic nitrogen fixation by subterranean clover, in detail, through 
one season in a non-wetting deep sand. To better assess the point in the season at 
which a one time sampling would most accurately determine the proportion of nitrogen 
fixed, integrated over the growing season for subdover. 
TRIAL SITE: Kojaneerup Block, centre paddock 
DESIGN: 700 metre with 10 sampling sites at even intervals 
SOIL TYPE: Moderately deep to deep sand (mixture of Kojaneerup and 
Wetyohinioup series soils) 
FERTILIZER Superphospate at 150 Kg/Ha 
TREATMENTS: Continuously grazed at 2-2.5 dry sheep/Ha 
Production Data 
Centre paddock, grazed. Biomass Kg/Ha 
Date Legume* Grass Other Dicot Total ± SE 
08-May-90 297 84 532 913 ± 82 
21-May-90 497 115 682 1294 ± 116 
25-Jun-90 1215 290 602 2107 ± 273 
06-Aug-90 712 388 575 1675 ± 122 
10-Sep-90 1435 400 829 2664± 179 
03-Oct-90 1413 530 678 2621 ± 269 
26-Oct-90 1078 668 797 2543± 164 
13-Nov-90 500 765 567 1832± 174 
*Consists of Subterranean clover, Serradella and Haresfoot dover late in the season. 
Proportion of nitrogen fixed by Subdover component_ 
% of Nitrogen derived from the atmosphere 









*Analysis of samples yet to be completed (29/5/91) 
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Comment 
1. Between the 03-Oct-90 and 26-Oct-90 the pasture suffered a bad infestation of red 
legged earth mite and blue green aphid which reduced the biomass. 
2.1n the absence of a complete set of data ,for nitrogen fixation, it is too early to draw any 
conclusions concerning the progress of fixation through the season. 
3. A site of this nature has no definable period of peak biomass and as such, it will 
interesting to see which hatvest best estimates nitrogen fixation for the season. 
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A SURVEY USING 14N:15N NATURAL ABUNDANCE TO ASSESS N2-FIXATION BY 
PASTURE LEGUMES IN THE FIELD: 90AL50/6548EX 
AIM: 1. Carry out a large scale survey of the level of biologically fixed nitrogen in 
pastures of farmers paddocks. 
2. To assess the role of pasture in maintaining soil fertility through N2-fixation. 
3. Relate the level of N2-fixation in farmers paddocks with the soil 
climate, management and agronomic factors at each site. 
4. Determine the main limitations to N2-fixation by pasture legumes in farmers 
paddocks. 
SURVEY AREA 81 farm properties (243 sites) across the South Coast Region 
DESIGN: Sample 3 paddocks on each property, classified into best, average and poor 
productive pasture. Question the farmer on management for each site. 
RESULTS 
Distribution of the proportion of Nitrogen derived from 
the atmosphere (%Ndfa) by pasture legumes 
Farm sites analysed to date (285/91) 
%Ndfa No of Sites % Distribution 
0-10 15 11.1 
11 - 20 5 3.7 
21 - 30 4 3.0 
31 - 40 9 6.7 , 41 - 50 6 4.4 
51 - 60 7 5.2 
61 - 70 14 10.4 
71 - 80 18 13.3 
81 - 90 31 22.9 
91 -100 26 19.3 
Total 135 100.0 
<50 39 28.9 
>50 96 71.1 
Comments: 
The %Ndfa analysis, at present has only been conducted for approximately 50% of 
farm sites and the results of plant and soil analysis, are yet to be completed by the 
Agricultural Chemistry Centre. Therefore, in the absence of a complete set of data it is 
difficult to draw any conclusions, however, if the trend of %Ndfa presented in the table 
above continues, it is clear that about 10% of pastures in the region have little or no N 
fixation, indicating nodulation failure, and that 29% of pasture legumes are fixing less than 
50% of their nitrogen, indicating that significant gains in pasture productivity and 
persistence can be realised through, increased efficiency of symbiotic nitrogen fixation. 
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